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VIKING 1 & 2 LANDER

METEOROLOGY WNDTMP TAPE

75-075C-07E & 75-083C-07E

This data set has been restored. Originally there was cne
7-track, 800 BPI tape, written in BCD. There is one restored tape
written in ASCII. The original tape was created on an IBM 360
computer and was restored on an IBM 9021 computer. The DR
tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI. The
DR and DS number along with their corresponding D number and time

span is as follows:

DR-005495 DS-005495 DD-031990 1-044 07/19/76 - 09/02/76 VIKING 1
45-105 09/03/76 - 11/04/76 VIKING 2




VIKING LANDER 1 &2
METEOROLOGY PRESSURE TAPE

75-075C-07D, 75-083C-07D

THIS DATA SET HAS BEEN RESTORED. THERE WAS ORIGINALLY ONE
7-TRACK, 800 BPI TAPE, WRITTEN IN BCD. THERE IS ONE RESTORED

TAPE WRITTEN IN ASCII. THE DR TAPE IS A 3480 CARTRIDGE AND THE

DS TAPE IS 9-TRACK, 6250 BPI. THE ORIGINAL TAPE WAS CREATED ON
AN IBM 360 COMPUTER AND WAS RESTORED ON AN IBM 9021 COMPUTER. THE
DR AND DS NUMBERS ALONG WITH THE CORRESPONDING D NUMBER AND TIME

SPAN IS AS FOLLOWS:

DR005308 DS005308 D0319589 1-44 07/19/76 - 09/03/76 VIK 1
45-105 09/03/76 - 11/04/76 VIK 2
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REQUEST AGENT RAND NO. ACQ. AGENT
CHP ROUBTT RWV

VIKING LANDER
(Meteorology Pressure Tape)
75=-075C-07D, 75-083C-07D

75-075C=-07E, 75~-083C=-07E
(Meteorology WNDTMP Tape)

The Meteorology Pressure data set consistsjof one tape. It is even parity,
800 BPI, 7 track, unlabelled, externa]‘ﬁ%gi with 20 character fixed length
records. Blocking factor is 10 records per block. 'D' and 'C' number and
time span follow:

D# C#

D-31989 €-20134

Files 144 Viking 1 Lander 07/19/76 - 09/02/76 (75-075C-07D)
Files 45-105 Viking 2 Lander 09/03/76 - 11/04/76 {75-083C-07D)

The WNDTMP data set consists of one tape. Its characteristics are the same as

above except the records are 120 characters in length and are unblocked.

D# c#

D=-31990 C-20124
Files 1-44 Viking 1 Lander 07/19/76 - 09/02/76 (75-075C-07E )

Files 45-105 Viking 2 Lander 09/03/76 - 11/04/76 (75-083C=-07E)

NOTE: On both tapes, times are given in SOLs (martian days) See attached for
zero points and conversion factors.
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Viking Lander Sol/Earth-day Conversions

Spacecraft SOL Earth Time Seconds of year
Viking Lander 1 0 0:0:0.00 1976 201 19:39:54.04 17437194 .04
Viking Lander 2 0 0:0:0.00 1976 247 12:48:45.07 21386925.07

Note: Sol 0 0:0:0.00 for Viking Lander 2 = Sol 44 11:47:32.94 for Viking
Lander 1.

One Sol = 88775.25 seconds or approximately 24.66 terrestrial hours.
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PJR
Documentation of Viking 07/14/78
Meteorology Pressure Tape.
(Primary mission)
A. Source These data are derived from the Intermediate Science

Tapes. The data correspond identically to that inform-
ation contained in the printed Viking Meteorology -
Pressure Catalog (VMPC)

The reader is refered to documentation of the VMPC
for methodology used in generating the data.

B. Tape Contents
Data for both VL1 and VL2 are contained on this tape
for the primary mission. An end of file mark is
placed at the end of the data for each sol.

The Tape contains 105 files organized as follows:
(1) Files 1 through 44 - data for sol O thru 43 for VL1
(2) Files 45 through 105 - data for sol O thru 60 for VL2
C. Tape characteristics. qz;; . At Tr
0dc Even Parity, BPI, unlabelled,External Bel, 20
character fixed length records, blocking factor 10 \

records/block, .# track.

D. File Contents.
Each file contains two type of records.

1) A sol header record to be read as follows:

READ (5,1) FLAG, ID, ISOL, NG, NR, PMEAN
1 FORMAT (12, I1, I4, 213, F7.3)

and containing

FLAG always -9

ID Viking Lander no.

IS0L Sol

NG no. of groups in Sol

NR no. of pts. rejected

PMEAN mean pressure of the sol (MB)

2) The data are contained in NG records, each of which
can be read as follows:

READ (5,2) FLAG, CLLT, NPTS, PRESS
2 FORMAT (I2, F8.4, I3, F7.3)

and containing

FLAG always +9
CLLT local Lander time of record
NPTS no. of points comprising group (record)

PRESS mean pressure of the group (record)
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Documentation for Viking 07/14/78
Meteorclogy WNDIMP Tape 14/
(Primary Mission)

These data are derived from the Intermediate
Science Tapes. The data are identically that of the
printed Viking Meteorology WNDTMP Catalog.

The reader is referred to documentation of the
Viking Meteorclogy WNDTMP Catalog for methodology
used in generating data.

Data for both VL1 and VL2 are contained on this tape
for the primary mission. An end of file mark is
placed at the end of the data for each sol.

The tape contains 105 files organized as follows:

(1) TFiles 1 through 44 - Data for sols 0 - 43 for VL1
(2) Files 45 through 105 - Data for sols 0 - 60 for VL2

Tape Characteristics.

File Contents.

Even Parity, 800 BPI, unlabelled,External BCD, 120
character fixed length records, unblocked, 7-track.

Each file contains the data for one scl. Two types
of records are contained on each file. Module
header records followed by data records for the module.

Either record may be read with the following kind of
statement:

READ (5,1) (FLAG, (I(N), N=1, 16), (F(N), N=1, 10))
1 FORMAT(I1, 16I4, F7.4, 9F5.1, 3X)

The contents of FLAG, Integer array I, and real
array F will vary depending on the type of record
specified by FLAG.

The contents of I and F are specified in the table
below. The reader 1s again referred to various
sections of Documentation of the printed WNDIMP
Catalog (referred to in parentheses).

(1
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FLAG
I(1)
1(2)

I(3)

I(4)

I(3)
1(6)
1(7)
I(8)
1(9)
I(10)
I(11)
1(12)
I(13)
I1(14)
1(15)
1(16)
F(1)
F(2)
F(3)
F(4)
F(5)
F(6)
F(7)
F(8)
F(9)

F(10)

MODULE
HEADER

MODNO
MYRG
MDOYG
MHRG
MNNG
LPOR
LSOLR
LHRR
LMNR
IDQI

IVHC

SECMG
SECLR

RRATE

DATA
RECORD

IRECD

BR

MINV

MIND
CR
MAXTA
MINTA
DR
MAXRST
MINRST
KPTY
KFLAG
MIS

SR
HOURS
SPEED
SIGV
ANGLE
SIGD
AVTA
SIGTA
AVRST
SIGRST

AVPT
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MODNO
MYRG
MDOYG
MHRG
MNNG
LEPOR
LSOLR
LITRR
LMNR
IDQI
v TVHC
SECNG

RRATE

CONTENTS OF MODULE HEADER RECORD

Reference to written WNDTMP documentation

Module number

Module start time

Lander epoch

s0l number

(SIV(A))

(8 IV(B))

(§ TII(B))

Module start time (hours) (LLT) (ADDENDUM 2)

Module start time

(min)

- data quality indicator

Lander number -
module start time

sample interval

(Iv(D))

(LLT) (ADDENDUM 2)
(8 IV(E))
(5§ III(A))

(LLT) (ADDENDUM 2)
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CONTENT OF DATA RECORD
IRECD - record number
BR - 1 if valﬁe deleted from wind speed, 0 otherwise
MAXV - Maximum wind speed
MINV - Minimum wind speed
MAXD - Maximum wind angle

MIND - Minimum wind angle

CR - 1 if value deleted from thermocouple temp., 0 otherwise

MAXTA - Maximum thermocouple temp.

MINTA - Minimum thermocouple temp.

DR - 1 if value deleted from reference sensor temp., 0 otherwise

MAXRST - Maximum reference sensor temp.

MINRST - Minimum reference sensor temp.

KPTY - sum of all parity flags

KFLAG - sum of all flags

MIS - sum of all missings values (max. 16)

SR - 1 if vector mean direction is from Lander, Q otherwise
HOURS - average time

SPEED - average wind speed

SIGV - standard deviation of wind speed

ANGLE - vector mean wind direction

SIGD - standard deviation of vector mean wind direction
AVTA - average thermocouple temp.

SIGTA - standard deviation of thermocouple temp.

AVRST - average reference sensor temp.

SIGRST - standard deviation of reference sensor temp.

AVPT - average platinum resistence temp.

Q

(5V(A))
(5 v(C))

(5V(C) and (D))

(5v. (E))

(5V. (F))

(5V.H) ‘
(5V.(F))
(5v. (3))
(§V. (D))
(5V. (B))

(8V.(C) and (D))

(§V.(E))

(§V. (F))
(8V.(G))

T



REQ. AGENT
LSM

RD NO ACQ. AGENT
V0093 WSC

VIKING 1 AND 2 LANDER

WIND AND TEMPERATURE CATALOG

75-075C-07H

75-083C-07H

This data set catalog consists of 1 Viking 1 Lander and

1 Viking 2 Lander tape. The tapes are 1600 BPI, ASCII formatted, and

9 track. The Viking 1 tape has 689 files and the Viking 2 tape has 726

files. The 'D' and' 'C' numbers and time spans are as follows.

75-075C-07H

D#

D-43281

75-083C-07H

D-43282

VIKING 1
C#

C-21698

VIKING 2

C-21699

Files Time Span
689 7/20/76-9/14/78

726 9/4/76-12/5/78

L]



Department of Meteorology The Florida State University
Tallahassee, Florida 32306

e

LA

February 3, 1981

National Space Sclence Data Center
Code 601.5, attn: Ralph Post
Goddard Space Flight Center
Greenbelt, Md. 20771

Gentlemen:

I am sending you separately two magnetic tapes of Viking
meteorological data for, respectively, landers 1 and 2. The
data are means and statistics for each "record"” of observation
of wind and temperature. At lander 1, 765 sols*of data are
processed and recorded. At lander 2 it is 800 sols?

These tapes are to be included in the data record of the Viking

fﬁ\ Meteorology Team and made available to anyone wishing these
data.

1 enclose a copy of the documentation for these tapes.

Please note that there are two labels on each tape identifying
aand explaining the contents. I recommend that you duplicate
these labels for any copies of these tapes that you generate.
Sincerely,

L. Yo

Seymolr L. Hess
Professor and Chairman

SLH:vw
ce: Dr, Henry Brinton, SL-4

Mr, James Tillman

* VIKING 1 LANDER ACTUALLY HAS 689 SOLS OF RECORDED DATA
VIKING 2 LANDER HAS 726 SOL OF RECORDED DATA

[
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SLH/DN
1 of 5§
11/10/80

Documentation for Viking Wind and Temperature
Tape Catalog

Source: all the numerical information is read from or
calculated from the Intermediate Science Tapes (IST)
produced by the 1108 computers at JPL. The contents of
these tapes are the same as is printed out by the pro-
gram SANMET on the page labeled WNDTMP, with the addi-
tion of the reading of the platinum resistance thermo-
meter, derived from the page labeled DATA 6. Thus these
data can be found in detail on the microfiche of the
SANMET output.

Tape Contents: tapes labeled DWT contain wind and tem-
perature data from Viking Lander I. Tapes labeled FWT
contain similar data from Viking Lander II. The basic
data presented are certain means and statisties for a
"record" of observations, consisting usually of 16 sam-
ples. Missing data could cause a "record" to have less
than 16 samples and it is possible for there to be as
many as 17 samples. "Records" were gathered in groups
called modules that share certain timing characteristics.

Tape Characteristies: nine track, 1600 BPI, unlabeled,
ASCII, 120 character fixed length lines, blocked to 3600
characters per record. An end-of-file mark separates in-
dividual sols and a double end-of-file mark denotes the
end of a tape.

File Contents: each file contains the data for one sol.*
Two types of lines are contained on each file: Module
header lines followed by data lines for the module.

Either line may be read with the following kind of state-
ment:

READ (5,1) (FLAG, (I(N), N=1, 1 F(N), N=1, 10})
1 FORMAT (I1, 1614, F7.4, 9F5.1

The contents of FLAG, Integer array I, and real array F
will vary depending on the type of record specified by
FLAG,

The contents of I and F are specified in the table below
and the meaning of each item is given in section V.

!
* VIKING 1 LANDER - ACTUALLY HAS 689 SOLS GIVEN THAT EACH FILE GONTAINS THE
DATA FOR ONE SOL.AND VIKING 2 HAS 726 SOLS GIVEN THE SAME INFORMATION.
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2 of 5

11/10/80
MODULE DATA
HEADER LINE

2 3

MODNO IRECD
MYRG BR
MDOYG MAXV
MHRG - MINV
MMNG MAXD
LEPOR MIND
LSOLR CR
LHRR MAXTA
LMNR MINTA
IDQI - DR
IVHC MAXRST
{blank) MINRST
(blank) KPTY
(blank) KFLAG
(blank) _ MIS
(blank) ' SR
SECMG HOURS
SECLR SPEED
RRATE SIGV
(blank) ANGLE
{blank) : SIGD
(blank) AVTA
(blank) SIGTA
(blank) AVRST
(blank) : SIGRST
(blank) AVPT

Information provided:

MODNO - module number.

MYRG, MDOYG, MHRG, MMNG - GMT start time for a mod-
ule consisting of year, day of year, hour and minute.
Seconds are given later by SECMG.

LEPOR, LSOLR, LHRR, LMNR - start time of the module
in local martian lander time. LEPOR is a lander epoch,
normally blank, but available to avoid confusion if the
number of sols exceeds 1000. The others here are sol,
hour and minute. Seconds are given later by SECLR,

IDQI - data quality indicator. U means no adverse
quality indicators while 1 means several adverse quality
indicators were detected.

IVHC - lander from which the data derives (1 or 2).

[TiT



SLH/DN

3 of 5
11/10/80
SECMG - GMT seconds for the start of the module.
SECLR .- local-lander-~time seconds for start of the
module,
RRATE - time in seconds between samples
IRECD - the record number within a module

BR - this is 0 if no sample of wind speed has been |
deleted and is 1 if any deletions occurred in the "record."
A sample of wind speed is deleted if it lies more than 3
standard deviations away from the arithmetic mean speed
for the "record."

MAXV, MINV - the highest and lowest wind speeds ex-
pressed as deci-meters-per-second above/below the vector
mean wind speed for the '"record."

MAXD, MIND - the amount in deci-degrees by which the
wind direction departs from the vector mean direction for
the "record" for the two samples that have the maximum
departures on either side of that mean.

CR - this is 0 if no sample of thermocouple tempera-
ture has been deleted and is 1 if any deletions have oc-
curred in the "record." A temperature is deleted if it
lies more than 3 standard deviations away from the mean
for the "record.”

MAXTA, MINTA - the amount in deci-degrees-Kelvin by
which the maximum/minimum temperatures in the record are
above/below the mean thermocouple temperature.

DR, MAXRST, MINRST - the same for reference sensor
temperature as CR, MAXTA, MINTA for thermocouple tempera-
ture

KPTY - this gives information on a certain class of
parity errors detected by SANMET. The WNDTMP output con-
tains a column called PARITY which is 0 if no errors were
detected and is 1 if either of the two following errors
was found in the sample: P1 - parity errors in the 5-bit
ID and somewhere in the remaining 11 bits; P3 - a parity
error in the 10 bits of measurement information or in the
parity bit itself. KPTY is the sum over all the samples
in the record of the digits recorded under PARITY in
WNDTHMP., Thus, if KPTY is non-zero, that indicates the
number of the defined parity errors detected in the re-
cord. To trace these it is necessary to examine the de-
tailed SANMET output. If KPTY is zero, none of the de-
fined parity errors was detected in the record.

KFLAG - this gives information on whether SANMET has
rejected one or more measurement points and substituted
a smoother value. The WNDTMP output contains a column
called FLAG whieh is 0 if no smoothing occurred and is 1
if any smoothing took place for that sample. KFLAG is
the sum over all the samples in the "record" of the
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digits recorded under FLAG in WNDTMP. Thus, if KFLAG is
non-zero, that indicates the number of smoothing substi-
tutions found in the "record." To trace these it is nec-
essary to examine the detailed SANMET output. If KFLAG
is zero, no substitutions were made in the "record."

MIS - this gives the number of missing samples in
the "record."™ It can range from 15 (only 1 sample ac-
quired) to -1 (a 17th sample was acquired).

SR - this gives an indication of possible unrepre-
sentativeness of the data because of flow from the lander
body towards the meteorology sensors. SRzl when flow is
from the lander to the sensors, i.e., the vector mean
wind direction for the "record" lies between 246° and 332°
for VL-1, and between 126° and 212° for VL-2.

HOURS - this is the mean local lander time of the
"record" in hours. It is caleculated from the start time
of the "record," the number of samples in the "record,"
and the sample interval., All time tags issued for mete-
orology on the landers are truncated, but the truncation
is partially compensated in SANMET. The maximum error in
this column is 0.0015 hours.

SPEED - the vector mean wind speed in meters per
second, for the "record."™ It is derived from the columns
labeled VQD and ANGPLT in WNDTMP,

SIGV - the arithmetic standard deviation of wind
speeds in the "record" in meters per second derived from
column VQD in the SANMET output.

ANGLE - all wind directions are given in the usual
meteorological style where a wind from the north is 0°
and one from the east is 90°, ANGLE is the vector mean
wind direction for the "record" in degrees. It is derived
from the columns labeled VQD and ANGPLT in WNDTMP. If
any sample has been rejected because the speed was out-
side of the 3 standard deviation range, that sample is
omitted in all the results for wind direction also.

SIGD -~ standard deviation of wind direction from the
vector mean wind direction in the "record," in degrees.

AVTA, SIGTA - arithmetic mean thermocouple tempera-
ture for the "record" and standard deviation of that tem-
perature for the "record."™ Both in degrees Kelvin.

AVRST, SIGRST - the same for reference sensor temper-
ature as AVTA and SIGTA for thermocouple temperature.

AVPT - the mean for the record of the values from the
platinum resistance thermometer in the boom housing, in
degrees Kelvin. It is derived from the column labeled PTT

in DATA 6., Statistics for this parameter are in the DATA 6

output, they are not on these tapes. These data have not
been screened for samples with an excessive departure from
the mean.

N
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Hardware failures: The thermocouple temperature system
on VL-1 has. functioned well and these temperatures are
generally superior to the reference sensor temperatures.
On VL-2 the thermocouple temperature system developed a
fault on the launch pad. In that lander the reference
sensor temperatures are generally superior.

On VL-1 an open circuit-developed in the wind measur-
ing system early in the mission. Therefore, no wind data
is reported on the DWT tapes from sol 43 on. To avoid
confusion, the following recognizable entries are placed
on the tapes in lieu of the real data:

SIGD -9. MAXV - =9
SIGV -g. MINV -9
SPEED -9. MAXD -9
ANGLE -9. MIND - -9

BR blank (i.e. IH )
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REQ. AGENT RAND # ACQ. AGENT
S V0270 CYN

DHG
VIKING LANDER 1 & 2
SOL AVERAGE PRESSURE DATA
75-075C-07J (VIKING 1)
75-083C-07J (VIKING 2)

This data set consists of 1 magnetic tape. It is 1600 BPI, ASCII, 9
track, with 4 files of data. The tape was created on a PRIME 9950 computer.
File 1 contains data for Viking Lander 1. File 2 contains data for Viking
lander 2. Files 3 and 4 are duplicates of files 1 and 2 respectively. The
times are given in SOL's or Martian days. Each SOL is 24.66 hours long.

The D and C numbers and time spans are as follows:

D# C# Time Span
D~64312 C-24278 07/20/76 ~ 11/12/82  VIKING 1

09/04/76 - 07/21/79 VIKING 2

]
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UNIVERSITY OF WASHINGTON
SEATTLE, WASHINGTON 98195

Department of Atmospheric Sciences, AK—40

September 25, 1985

Mrs. Carolyn Ng

National Space Science Data Center
Code 601

NASA/Goddard Space Flight Center
Greenbelt, MD 20771

Dear Mrs. Ng: ~

Enclosed you will find the revised tape and document for the Viking Landers
1 and 2 daily avearge atmospheric pressure statistics. The document has been
updated to include a description of the plots as well as the numeric data. We
are supplying a complete new set of documents as well as a tape, which should
replace the earlier test versions.

The microfiche of the plots should be changed to add after Principal
Investigator:

James E. Tillman, Director

Viking Computer Facility
Department of Atmospheric Sciences
University of Washington, AK-40
Seattle, WA 98195

As to the sets of products, I suggest that we use only two categories. The
first would include the microfiche of the plots, the printed data and the
descriptive document. The second product would include the first as well as the
tape. Although this might waste a few sheets of microfiche in instances where
machine readable format is desired, it would provide the ability to check com-
puter retrieval against the hard copy.

We are providing both Lander 1 and 2 data in response to all inquiries for
this pressure data for convenience since it is a small data volume. Descriptive
information for these data include:

Spacecraft: Viking Landers 1 and 2
Investigator: James E. Tiliman
Experiment Name: Viking Lander Meteorology Experiment
Time Span of Data: Lander 1 20 July 1976 to 13 Nov 1982
Lander 2 4 Sept 1976 to 18 Aug 1979

Please feel free to contact Neal Johnson or me if additional information is
required, at (206)543-0500 or 543-4586. We would be happy to entertain
suggestions which would make this product more useful.

1]



To aid us in comparing archived data with our future data sets, could you
please send copies of the Hess tapes 75-075C-07D and 75-083C-07D, 75-075C-07E
and 75-083C-07E in either 800 or 1600 density, 9 track.

Also, would you please return two copies of the complete microfiche
products.

Thank you for your assistance.

Sincerely yours, (——"""
ames E. Tillman

Director
Viking Computer Facility

JETNG
cc: J. Boyce, NASA HQ
H. Brinton, NASA HQ

]
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INTRODUCTION 7!’,033(!'0]/ /.

This document describes summary pressure data from the Viking Lander
Meteorology Experiment throughout the mission from the Revision 2.0 pressure
data files. These data consist of statistical functions and supporting
measurements presented on a sol by sol basis for Viking Lander 1, the Thomas
Mutch Memorial Station, and Viking Lander 2 for the complete mission. On a
typical sol, pressure is periodically sampled with intervals between samples
of 30 to 90 minutes. The results are presented in the form of averages of
functions over a sol as well as supporting information. The data are
provided on tape, on microfiche and on plots. The parameters as well as the
format of the data are described in the following sections while papers
describing the experiment and some of the analyses are contained in the
bibliography. '
PARAMETER DESCRIPTION

The parameters provided for each sol are:

Flags

Sol number

Average pressure

Length of maximum time gap

Minimum pressure

Pressure range

Standard deviation

Starting and ending times of large gaps

Bit error rate <if fiche available at U.W.>
A short description of each parameter is given below and greater detail will
be included in future documents.

DATA FORMAT

The order of the data for tape and microfiche are:

This document
Header for Lander 1
50 sols of data on one page or tape record

50 sols of data on each of the subsequent pages or tape records

[1]



Repetition of this structure until the end of Lander 1 data

End of file for tape or similar Togical separator

This document repeated

Header for Lander 2

50 sols of data on one page or tape record

50 sols of data on each of the subsequent pages or tape records
Repetition of this structure until the end of Lander 2 data

End of file or similar data separator

For the medium of magnetic tape, the above data structure is repeated for
redundancy

End of file for tape or similar logical separator

End of file for tape or similar logical separator

Data and text are written in 80 character lines with each page or tape record
containing 55 lines.

The following sections provide descriptions of the parameters and their
relation to the original data set. A more complete description will be
provided with the publication of the point by point data set.

EDITING

Prior to inclusion in the data set, each measurement was subjected to a
series of screening criteria designed to eliminate spurious points.,
Subsequent to the screening, the data were plotted and examined for
meteorological consistency. Obviously bad points were removed and some
questionable points also were removed., In some dinstances where the
communications from Mars to Earth were moderately noisy, some sols probably
have data with errors on the order of 0.088 to 0.176 millibars. After
editing out the obvious spikes, the data were retained since they provide
valuable daily average pressure estimates and they can be identified by their
association with the highest bit error rates. At the present time, bit error
rates have not been computed for part of the Lander 1 data., However, this
parameter will be generated for the remaining data when the wind data are
processed from the raw spacecraft data.

FLAGS (cols. 1-2)

Flags are provided to warn the user of potential biases in some or all of the
statistics for a given sol. The character found in column 1 of each Tline
indicates whether the entire line is data or text. A "C" or "F" in column 1
indicates the entire 1ine contains only text. Any other character in column
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1 indicates the presence of data on that line. The presence of a blank in
column 1 indicates that the data for that sol has no interior gaps of 3 hours
or more, and that the cross-midnight gaps at the start and end of that sol
are less than 4 hours, The only other valid characters in column 1, a "."
or a "I", are used in combination with a character in column 2. A ".I" in
columns 1 and 2 signifies that the data from that sol contained at least one
interior time gap of 3 hours or greater. A “.C" in columns 1 and 2 indicates
that the data from that sol contained a cross-midnight gap of at least 4
hours at the start or end of that sol. A "IC" in columns 1 and 2 indicates
that the data for that sol contained at least one interior time gap of 3
hours or. greater, and a cross-midnight gap of at least 4 hours at the start
or end of that sol. If gaps of greater than three hours are found during the
sol, the time of the gap should be considered along with the presence of
global or 1local dust storms 1in determining the validity of the data. For
example, if there are significant dust storms, indicated by the continued sol
to sol standard deviation of 0.15 millibars or greater, then the sol
statistics would be especially sensitive to data loss in the late afternoon
when the variation is most rapid. In these instances the MAXIMUM TIME GAP

~and the TIME GAP columns should be examined. In some instances, the point by
point data for the sol should be examined to determine the reliability of the
statistics or should be used instead of these data.

SOL (cols. 5-8)

One entry is provided for each sol regardless of whether any data were
received for the sol. A Martian sol is 88775.25 seconds long or
approximately 24,66 terrestrial hours. A line is provided for sol 0 for
format consistency and to indicate that there are data for this sol which are
available in the point by point data set. The 1ine for sol O date has the
"C" flag in column 1.

SOL MEAN PRESSURE (cols. 13-17)

The SOL MEAN PRESSURE is a time weighted daily average pressure with certain
assumptions regarding gaps longer than three hours. Depending on the
location of the gaps and their length, missing data are either filled in by
interpolation or extrapolation or are excluded from the time weighted
statistics. For gaps greater than four hours spanning midnight,
interpolation is not used. Although interpolation is used for all intervals
wholely within a sol, gaps longer than three hours can cause noticeable
errors if the gap falls during the time of the diurnal pressure minimum for
sols with strong diurnal variations especially during heavy atmospheric dust
loading. Such dinstances can be excluded from analyses by using the
information contained in the flags or the time gap parameters. Details of
the interpolation or extrapolation will be presented in future documents.

The pressure transducers were produced by the Tavis Corporation and were
calibrated to aproximately 0.01 to 0.02 millibars accuracy over the ranges of
Martian atmospheric pressure variation. Calibrations to accuracies greater
than allowed by the digitizing system were accomplished by test support
instrumentation. Repeatability from year to year of the daily average
pressure indicates that they have remained stable to significantly better
than 0.04 millibars throughout the mission, possibly maintaining stabilities
on the order of 0.01 millibars, '




7

The pressure measurements were digitized into 255 approximately equal
increments giving a basic pressure quantization interval of 0.087 to 0,088
millibars, depending on the lander and measured pressure, Thus, averages of
the pressure would underestimate the true pressure by approximately 0,044
millibars, This is due to the fact that all pressures within the 0.088
millibar range would be registered as the lower bound of the interval even
though half would generally be 0.044 millibars or more greater than the
indicated value. To compensate for this, 0.044 millibars has been added to
each individual pressure value which is reflected in all subsequent
"recalibrated" data and all derivative products such as these "daily average"
data, \

Pressure data were converted from digitized to scientific units by Mission
Operations software rather than Viking Meteorology Science Team software., In
this operational software, the instrumental calibration was approximated by a
piecewise linear approximation. The digital number 140, in the 0-255 DN
range, was left out of the calibration table, producing maximum errors of
0.05 and 0,008 millibars for landers 1 and 2 respectively at pressures of 9.8
millibars, The errors in pressure decrease linearly to zero at pressures of
8.0 and 11,48 millibars for lander l. The errors in Tlander 2 pressure
decrease linearly to zero at pressures of 8.0 and 11.6 millibars. Pressure
values previously submitted to NSSDC contain these errors. In producing the
current data, corrections were made for the missing calibration point for
each lander while recomputing the correct value for each pressure datum that
was subsequently averaged.

For approximately the first 16 sols of lander 1 operation, the wrong
calibration constants were used in reducing the pressure data by the mission
operations software, These errors are contained in the previously released
NSSDC data and have been corrected prior to the calculation of these data,

MAXIMUM TIME GAP {(cols. 23-27)

The MAXIMUM TIME GAP parameter provides an indication of the continuity of
sampling during the sol and consequently, how well the statistics represent
the true sol averages., For example, if several hours of data are missing
around 17:00 Tocal time especially during one of the intense dust storms, the
pressure range and minimum probably will be in error by up to several tenths
of a millibar,

MINIMUM PRESSURE (cols. 30-34)

The MIN. PRES. is the minimum pressure observed during the sol. Due to the
quantization of the analog to digital converter, it changes by approximately
0.088 milibar increments,

RANGE (cols. 37-41)

The RANGE is the difference between the maximum and the minimum pressure for
the sol. While it can indicate the magnitude of diurnal tidal harmonics, it
also is significantly influenced by Tlarge sol to sol synoptic pressure
variations,




STANDARD DEVIATION (cols. 44-49)

The STANDARD DEVIATION is computed as a time-weighted standard deviation
around the daily average pressure. Although it is a better indicator of the
atmospheric tides due to solar heating of dust than is the RANGE, especially
at Lander 1, it also is significantly influenced by synoptic systems.

TIME GAP (cols. (from 54-61)-(to 64-71))

The time gap gives the starting and ending times of the Tlongest interval
without data during the sol. Since the atmospheric tides generally produce
more rapid variations during late afternoon than other times of the sol,
especially during intense dust storms, it helps to indicate the degree to
which the daily average statistics approximate those of a continuously
sampled sol,

BIT ERROR RATE (cols., 73-79)

The BIT ERROR RATE is an indicator of the reliability of the Spacecraft to
Earth communications which is calculated from data in each Viking Meteorology
Instrument frame, Due to system design, a portion of the data transmitted
with each frame consists of all 1's, providing the ability to calculate the
error rate for each frame. Although the VMIS and the pressure data are
contained in different formats, sampled at different times and, in some
instances, averaged over different portions of the sol, the bit error rate
does provide a useful indication of the data quality. For Lander 2, they
have been calculated for the complete mission while for Lander 1, they are
currently available for only approximately one third of the mission.
However, they will be available for the complete mission and at that time an
updated version of this product will be made available. Values below 0,001
provide fairly good data while values below 0.0001 provide almost error free
measurements with the exception of short bursts. Due to the extensive
automated and manual editing, it is quite unlikely that individual pressure
spikes greater than 0.176 millibars are included in the data and even 0.176
spikes are infrequent except in certain instances. In these instances, sols
with high bit error rates are fairly noisy on the level of 0,088 to 0.176
mitlibars. These have been included to provide continuity of the daily
average pressure values and the standard deviations and ranges for these sols
should be viewed with caution.
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This is the corrected format of the summary table. Lines that have
been changed are shown with =m=> in staring in column 1.

SUMMARY OF FORMAT

The table below lists the format of the pressure data. Giving the starting
and ending columns where the actual data can appear and what type of data
will be found in the given columns.

TABLE 1
Ak kkdhkkk
cols. var. name var. type var. format
o ok o ok & khkhkdkhkkkhh dhkkhkkhkkkk ok e ok e K g o ek
1-2 FLAGS CHAR A2
5-8 SOL INT I4
— 12-17 MEAN PRES. REAL Fe.3
—1 23-27 MX. TIME GAP REAL F5.2
30~34 MIN. PRES. REAL F5.3
37-41 PRES. RANGE REAL F5.3
44-4% STD. DEV, REAL F6.4
54-61 TIME GAP (FROM) INT 3(12,1X)
64-71 TIME GAP (TO) INT 3(12,1%)
73-79  BIT ERR, RATE REAL ri.6

PLOTS

Plots of the daily average pressure and the atandard deviation around the
daily average have been generated to assist in the selecticn of
meteorological features and the interpretation of the numeric results. Data
are presented in 100 sol blocks, and both landers are illustrated on the same
plot. The timeline on the abscissa is indicated in Lander 1 sols. Note that
the first Lander 2 data begin on sol 44, the delay of Lander 2’s landing
relative to Lander 1.

On the printouts and tape, time is given in with respect to local Lander time
at each Landers. Midnight of Scl 0 at Lander 2, the end of the first day,
was sol 0 24:39:35.25, GMT time 1976 day 248 13:28:20.32 and corresponds to
Lander 1 sol 45 12: 7: 0.03, the same GMT time. Both the lower and the
upper panel of the plot use the gsame time line,

On each 100 scl plot, the first point is plotted at local noon for sol XX00
while the last point is at local noon for sol XX99. The lower panel presents
the daily average pressure values while the upper panel illuatrates the
standard deviation. The standard deviation provides a crude indication of
the presence of dust generated tides and synoptic activity at Lander 1 while
at Lander 2 it is generally indicative of synoptic activity. In all
instances, the data are plotted with a maximum time gap of 6.0 hours, i.e.,
the sols with time gaps longer than 6.0 hours are excluded from the plotted
data., Plots are generated for Lander 1 sols 0 through 2300 and the last data
were received on sol 2,245.

N



The fellowing illustrates the corrected format with a small portion of an ?7
actual data file. In the format descriptor shown below each ’a’ represents

one character in a character field, each ‘i’ represents one character in an

integer field and each ’§f’ represents one character in a floating point number field.

FLAG VL-1 SOL~MEAN MAXIMUM MIN. RANGE STANDARD TIME GAP BIT
c SOL PRESSURE TIME GAP PRES. DEVIATION FROM TO ERR RATE
C .

1 2 3 4 5 6 7 8
123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789 123456789
| I i | i I ! | | I
aa 4iiji b33 3443 ELf£f LfEff FEFfff f£PEFEf ii did i1 di ii ii FEEEfFff
C 0 7.624 18.01 7.534 0.255 0.0637 0: 0: 0 18: 0:49 .000000

1 7.629 2.28 7.534 0.169 0.0687 . 00003




OTHER PRODUCTS

In the near future, the complete recalibrated pressure data set will be
released along with documentation and plots. Subsequent to these products,
wind and temperature data sets will be released as well as a compact summary
of the data.

REFERENCES

Chamberlain, T. E., H. L. Cole, R. G. Dutton, G. C, Greene and J. E.
Tillman, atmospheric measurements on Mars: the Viking Meteorology
Experiment, Buil. Amer. Met.Soc.,57,1094,1976.

Hess,S.L., R.M.Henry, C.B.Leovy, J.A.Ryan and J.E.Tillman, Meteorological
Results from the Surface of Mars: Viking 1 and 2,
J.Geophys.Res. ,82,4559,1977.

Hess,S.L., R.M.Henry, and J.E.Tillman, The Seasonal Variation of Pressure on
Mars as Affected by the South Polar Cap, J.Geophys. Res.84,2923,1979.

Hess,S.L., J.A.Ryan, J.E.Tillman, R.M.Henry, and C.B.Leovy, The Annual Cycle
of Pressure on Mars Measured by the Viking Landers 1 and 2, Geophys. Res.
Let., 7,197,1980.

Leovy,C.B., Martian Meteorology, Ann, Rev. Astron.
Astrophysic¢s,17,387,1979.

Leovy,C.B. and R.W. Zurek, Thermal Tides and Martian Dust Storms: Direct
Evidence for Coupling, J. Geophys. Res.,84,2956,1979,

Leovy, C.B., J.E. Tillman, W.R. Guest, and J. Barnes, Interannual
Variability of Martian Weather, Recent Advances in Planetary Meteorology, ed.
Garry Hunt, Proceedings of Seymour Hess Memorial Symposium, IUGG Hamburg
1983, Cambridge University Press, 1985.

Ryan,J.A., R.M.Henry, S.L. Hess, C.B. Leovy, J.E. Tillman, and C. Walcek,
Mars Meteorology: Three Seasons at the Surface, Geop. Res.
Let.,5,715,1978.

Ryan,J.A. and R.M. Henry, Mars Atmospheric Phenomena During Major Dust
Storms, as Measured at Surface, J. Geophys. Res.,84, 2821, 1979.

Tillman,J.E., R.M. Henry, and S.L. Hess, Frontal Systems During Passage of
the Martian North Polar Hood Over the Viking Lander 2 Site Prior to the First
1977 Dust Storm, J. Geophys. Res.,84,2947,1979,

Tillman,J.E., Dynamics of the Boundary Layer of Mars, Proceedings of the
Symposium on Planetary Atmospheres, Royal Society of Canada, Ottawa, Ontario,
Canada,1977.

Tillman, J.E., Martian Meteorology and Dust Storms from Viking Observations,
Proceedings of The Case for Mars II conference, Boulder Colo., July 1984, ed,
Christopher P. McKay, American Astronautical Society, San Diego, Calif 1985.




ACKNOWLEDGEMENTS

We would like to gratefully acknowledge the assistance of the following
individuals: Charlie Strauss, Gary Selness, Karen Fitzgerald, Keith
Bankston, Robert Henry, Neal Johnson, Harry Edmon and the late Seymour Hess.
Also, the efforts of the dedicated mission operations staff at the Jet
Propulsion Laboratory should be acknowledged, especially those of Al
Britting, Paula Eshe, Jim Belton, and George Gianopulos. This work was
accomplished with NASA funding for Viking Mission operations, Viking Science
Team support, the Mars Data Analysis Program, and through JPL operations
support .,




9L NI dAVs

€472 1 Li80T2LL 6 2%l°

61

P

cl 2626722 8 69174

l

TIN0C d0f xwwrx
N \os e
6LBL 7 BLZYTHZ 6 6HLBTL L womm 8L 6/ ¢
2104721 6 L097L 2 68%¢°21 6 618" N 2 Sl2¥TLL 6 08472 L 9 LAY -
cle H19N31 L ¥N33y
1 TON 3IT4 i “ON 34dY1
L=L=¥S 38 T3¥Y SHILIWVYUVYd LNANI

S§ 1SI7 3x3s.
%9 NI 1AVYS3
“3NQQ S0f »xxwx

y

L*¢2 0L 282L %L 6 60172

9

Bl 2 21 RBSZLTLL 6 %6L°¢ 2L 268276 6 HOLTL 2L LGE67F

2k BS6STLZ 6 22072 SbL £09276L 6 %2074 2L 2625°9L 6 60L7L 2L 2Z6SRTYL. 6
0Ce HLI9N3T 4 Qy023y

J— - . e i TON 3T A “ON 3dVi
R - 64
66%6°€L 6 60L"Z S 796L7¢L 6 60172 S SOL9°¢EL 6 60172 me mm@m Nw 6 v

270 9 09il°6 6 25472

Y

e X272 L L96ES 6 A6LBZ2 ¢ 9FLETR 6 6LRTL

o ;,o ! |
sl o s
- 5<3mm SN\\W.|QL3%,\J%Tw“ 0472 % L2§5S°12 6 50474
‘ LghlE -T
hEloz-)
Y

e SH _1STI7 3IX3AZ .
S% NI 4AVYZ
“3INOQ SO xxxxx

<9¢8°L ¥
SLR3732 6 61972 Y

SsE9° 92 6 S0L°2 2

2129782 6 26L72 %
3926721 6 61974 % :

L2781 6 L1472 L .
H19N37 w

ommw mm 6 S

AWO!

soe amoumm
L CoN 3714 Lo “ON 3avi
myadwqaw i
£
<9EB L % SSEY°92 6 S22 2 2129°€2 4 264°L 4% 9286122 6 &7/
SEB0732 6 61972 v 09267RL 6 6192 v LyLIT8L 6 LilT2 L 2 ne
00z HLI9N3T L -ah0274
L CoN 3714 L CON 3dv¥l
L=1=14 28 338V S¥ILIWVAVA LALNT

S8 1SI17 3X3%

.

(.

6 "6L72 . £l 820971 4 S2L°Z QO qrAmW‘%wD
[Flon4 H1I9NITY
L t . TON 3714 TON 3Id¥i
e . 2=1=¥8S 28 3¥Y SHILIAVIVYd LNANI
- — - —..88 q1.3x3% .
NI 4dAVYS
[ e - “INOG BOT x»»xx»
——— e e [ HL8 L . 7. 8L2%T¥2 6 6LBZ v SLéH22 K
gce H19N3 £ G¥O33IY
e 3 TON 3ITIA L “ON 3dvi
RO . . . e 2%
L28GC 6 6 2272 9 9S2%°8 6 6L8°2 % 69iL0°2 6 AL8TZ % SL9S°5 6 7
¥ 289972 & AL8TL Y 92L2°L 6 L9174 % iz L. . .26~
Gie H19N37 i Q¥0I3d
L TON 314 2 TON 3IdYVL
- , i=1=14 28 3dyv SHAILIWYEYD 1NdNI

i




-2 H1i9N31

L TON 3714

2=L=48 38

a S - -
) g
s L U . o ¢
I e e e e
o _ o . “TANOG BOF »»xxx )
7L L ZY0YTS 6 WYL L 6SLLTS 6 92972 L 282" 6 92%°F L 65ES*Hh 6 Y%L L 6TV & v
s . Bv™2 4 9g£S67¢ 6 2y¥74 L 9E99°E 6 69Y7L L SLICTE 6 69Y"L L £EBUTE 6 69%°2 L L5642 6
oo HIDNIT z q¥0334
o 3 L e i SON 314 i TON 3d4V1L
- WL b 550872 6 69%T2 b LELZTZ 6 6991 L LEZ6°L 6 6994 L RTL9TL 6 6992 4 ¢
o 9Tl S 5TS0TL b 69%°2 L 629¢2° 6 69%=2 L 229t 6 69%*2 L 2zRL" 6 S§9tL 2

SI¥Y SUILINVAYC ININT

S§ 1SIT 3IX3g




. L S e 3*0C20°T__9°*SEIS*Q  £°5619°*S51 g°*ST2ct0 L0 —
906G6* ¢No 0 0 0 €T %2 0 0T €1 a €52 GlZz € < T S < c*2¢cc®T 0°*86TI%#°0 0°*96 L
I189°h € *%8T12°0 a*q 3125G°H20 0 a .o 81 Q¢ o 4oL .8 F5 LS. .2 < 1 % g 8¢
gece 1 L6190 C°96T#*9Z S*8BIZT*0 G*C G6IS*HCO 0 0 0 31 gz o0 [0 S O S LSE Cly ¢

¢ T [ € 9*ge2l*T  I°IGZ0O®Z2 S°*°00Zh°*9T £°8%2S°*0. _9°0. CEB8H*"HTT___ 0. 6 .0 IH €2 0 1 &
mﬁq o w\.¢mmmm m H m m m.hmmm.am.oomm.a m.nomm.m*n.:mm.o ¢.umm¢¢¢a~ o

e o8 Sz 6T 0. .62 [z 0 %6 ITTE 4 L T % B N 0°8. S*LS
) 901G T % S %2 0 0 & 02 202 9L6IST & L°6£26°0 0°66T4°0 &
o _hoeeln®c 49760 0°T e&slSzo 00 _ Q21 SU O L L _ 0 _ »I1 8216 4 G _ & 5
toe H1ON3T Z 04033y
‘ : o o : _ 1 _con 3114 L1 coN 3L e
o e I o o __ £°GCZT*0 S°TEZTR'0  S°ETITITO_ I°H

& 0°0 €°T 8IIG*BIO »T 0 06 1 1 0 6 o0 0 @ 1 0. o. 6 . 6Z % I*GEel s 9° E
_DZZCQ.__8°CZZNH  &6%6% T0 __H*T__[669°810 0.0 g 0T_ &5 0 S 3 o 6L 68 % £ 0

8¢ € b*GEZL*0 8°0cZL*0 B ELCcThHTT BTEB Z*0 C*T 92896°310 g 0 0 2T 8 0 € 8 3

e TE i . . 18. .96 % ¢ LE & L*CCZH?0. RU0BES'0 LTFEZORE 2798 2°0: £°1 ..969e%810 G Qoo B ol
L 0 6 6 85 9L ¢ ¢ 0 3z 2 B*GCZ6*0 1°1229°0 C°hoce®z 2°26 2°0 .H S8%
- e \iiaﬁmao;“a O 0. _ ¢l oyl _C 2T 8 0 _ S T & &5 G &I ¢ 1'9%Z3*C E£°T1ECH*O _
. b4 “06 £ - £°1 8302610 0 0. ] et L 9. 8 3 0  6%. % & -4 1} ®2 £ P
- *Q ,.HNQ C__L*%2Z8°%H S*06 %0 S*T  GTIIH*31I0 O 0 0o Ll 8 i L 3 o €9
] £z ¢ B*SCEL*0 G*122E*C B8°H229°C  Z*°%E £°C k1 CSH65*810 O o A O
g 1} SIT #6 S 3 -0 2z ¢ L*9526°0 . B*1225°0 0°S22l*E +°06 £€°0 9°1 #ilL£°910 0 0 W
0 01 G2 O 1 8 0 2y 1. G S 0 iz ¢ 6*CLaid §e23zhe0  ©eEIZ5es  TPZE Z°0 v
e e I SLGE*ET0 0 0 6 8 I 3§ & 0 g% 2z ¢ 32 ¢ G*L5$29%0 L*zZZes*C @
- *GSTL*E B°H6 £°0 BT HGHE*BIC b 9 3T -0 0 05 65 & 4 0 el g (
T°L826°%0 £°C2CE*0  1°9gg9°E 6°C25 %°0 € *gIC o eT . 1T ¢ L 3 9 €9 La
9 S 0 81 ¢ ©*1929*0 S*IccL* C*T6 ¢°* o 968t 0 ¢ T T Ty gt ¢ g -
e . e ¥, . .& .8 96 . 06.. 4 . % 0 .. LT ..ﬁ 6"%229 6"% 8°06 w0, 6°1 H982°s b {
0 o 3T €1 4O 8 ¢t ¢ 55 ¢ ERA Z8°0 5°%ccy*D  t°lzZIB8°:% -
B . o ‘0 a!,mifnmmw 8710 6 0 G YT %71 g il A 0T 0 ST ¢ g*8gze”
. ceg.. .hNNh.m L 1%'68.4%0 . 6°2 .. 2282810 s IR « SO & SO % S SRV AN + SUR X~ - 1= R o AN~ B
T 1°8525 2*5Z2G*0  I*B223°*f  9°*H3 L*Q g%z  ZGELZ*8I0 2 : a1 ¢ 5 4
€ &L & mﬂ 0 ¢T ¢ C9ggee 0 s f3ETE ey L L e _
gl 6. a1 & ] 311 88 8 .. &2l r. G2 . g8elL'8 ¢y
10 ] 0 0 S IT O© T1  cu A B A ST .nq : -
e o B 6718 L*D [ 1I81°8710Q G 0 b} G : < 6*8¢21°0
. $*528G°0  w*8CTi*w.. 0D°84L w.d;‘m;ww‘ﬁmwwiwﬂo 7T Y 2 S ¢ B SR S R AR 15~ R R 1 §
o D T - Z*6$C8°0 T°93Iw°0 8°E2zT° 8%1, L*0 T*T THHIBIC 0 g 0 c1 6 G 01 9
0 %¥2I ®8 0T w1 0 3 T e.mmmm.a FAdE KA SEEEERY UTTS Ity TT Y CTITYRIOC oot T
31 9. 0. .8 L ) 399 T& 6T T1T. O i £ 9°6%2C°0 B°SZEZST0 1°6Zci"h £°€B.m°0. L71 i
00TT 313G ] o o T g T 9T L G L2 95 TrTTg g 3 YT OULCETETIYO L*SITTEC0C ITB2 -
gzey L*9L €0 9°1 0£60°%510 G 0 0 4 z 0 E 2 0 &L g6 S 5 0 S ¢ 6°6
T T T T ‘nMwa BYIZTY 0 W ATTICE . BVLL §TQ BEIT UTLOCBIO 0 .00 €T RTTTULLTY BT QTTRYTVTESTTTT A
o i ¢ T*0®ZL*0 6°32TS*C 3°6220°= 0°8L £°0 G°T £9¢0°81) o 3 G %1 L a s
. - T e e Id#l TUUTTOT TS S Y T TR GHZY YU T LYSZ G N0 R R CIS Y TTTIYE L 0 8T YYD ﬁ? o T
0 0 v g 1 IT 0T 0 g8 8G. .6 9 0 F < 97062370 . L792T5°0 . 0°0€20°% 28 £°0
T e A o S A 4 12 o+ SRR | Bl ¢ R + R S o S | 6T L TTTTTZ8 g9 ST e | S T e
. 0% 676w 6°6C T b G T 2 0 ab  ¢1 _uol AIHNS 2
T T : - T T T S s s e e e 009 HIONT T : CEoI3H r
. , . T *GN 3II4 T *ON 34Vl
BLIRTE oLt (U
i : T=1=14d SV 34V SY¥3L3WvVIVd LNdNI i
_\W.NMT A Sg LSIdLl 3X3T

DA T R T T T X ERREREEETT

Lot dU Lo TR

SN

SN iy i LLOERS

iA]




2k 4} Wody UoESSEWw IY3 Inoybinodyl JuUIWLJIOX T ADOJ0JO I BN depuen DULXLA 3yl " wodl ©e3Iep &JnsSsSada

N AJeWEns $PQLJ282P JUIAWNIOP SLUuL
.V&{ € [ NOILDONCO¥INI
P \\ X \0@ é\ g \—

00%% H19N3T 4 gycl3y

,lj\é¥§¥3dew“ m&ﬂﬁ%%@A&V)‘QVG\\\\ 1 *CN 314 T *CN 3dvi

0 2t1/80/5% ToE UOLSLASY

n 9In8sS3.ig sbrvaaay Ayieqg

= S6186

» uojzbuiysem ¢a733e9s

= uojbugysem 3o A3rsJaatun 3
- JJ3UILIS dp49ydsouly 30 Juldwidedag

. IS9NG "W wWeL11LM

” pue

= ALINIOVd M3
st LNdW0D ININIA

= JOo3294tQ

2 pue

» We3)] 93UoLdS ADOJ0J03]9 W DUty
» w-’

- uewilil "3 souwep

- Judwt J9dx 0164 ] oL
“ ALA 343

« - sSYYW 30 3IVIUNS 34y} uwodjy

- SJILSILIVYLS 3uNSS3dd JIHIHISOWLY

“ C\.Q‘\

- 77 : {.Q\ n\e:.\c_t\ =7 [

- I A Leq 2 g 95 00t%  HIONIT T dd023y

M §< Ww\-“ = \\m [ 1 *ON 3714 T *ON 3dvil

o T T &Y SY 13¥Y SHILIWYYYL LNINI
- S8 LiSITdLl O53X3s
" Ph\ﬁm\ﬁ %h\\N\h *xxvvurxnx JAYQ xrxvrvsxvxvwvxxxx 40ONS
- N \uTr.t quQa dON$
s dONS
© dONS
. Q%\vl\:l qh\am\h dONS
o | B Aok flelb KV I¥L NI SSVs$

TISHT - O

¥ % B ¥

8

5 8 ¥ 9 ¥ g ¢ H #




L

g 8 & % 8B & ¥ B N N

14

g &8 ¢ 2 3

$9%0°C 0OLT*0 60T°L 09°2 gge L e L0000°* 9 LG 0 0 30 ]
0900 SS2°0 60T°L S6°% Sgc*L LAY J* 000000° 8S90°0 G5¢°0 601°L

g6°*e 94 L s J9* <€0000° 6S26S:L 6 16T 4% Lel0®*0 GG2°0 60T°L B89°% 162°L
2t 21 pooooe" 1290°0 0LT°0 461°L 0b°C SL2*L e 1000°

6990°0 O0LI*0 +#61°L ¢9°% 9ge L 3 I* 90000° LTi2T:L Teslcic
2€90°0 OLT*0D #6I°L S8°H soe°d 6¢ ) 1000° 3090°0 04T°0 &

6l°*L SS°1% B0EC* L 8¢ 60000° L8S0*0 O0LI°0 vel*L 6&8°C ERSS
e LZ 1000° 1860°0 ©G2°0 +46T°L 195°2 s2g* L 92 €00

go* T4L60°0 QLT°*0 6LC°L 19°C T8€°L G¢ J2° 000000°* SE36EHC 3cCitby
6T 0£90°0 OLT°06 6&l2°L 2Ww°4 1G6g°L ve J* ¢£0000* ct30°0 oL1*

0 6L2°L 9dL*C SG¢°*L 1 %4 I° 1000° 8030°0 O0LT°0 6&Lc*L +5°¢
ZLE"*L (X4 I1* 000000° 8860°0 0LT°0 6.c°L 9%°% ceg*l )54 I*

G0000° T1:0G:8 A B R $6G0°0 O0LT*0 6L2°L 1T0°¢v g86€°L 0Z I* $s0000°
8Z290°*0 GG2*0 s6i2°L LZ°Z g0%* L 61 000000° £€690°0

G62°0 6L2°L g06°2 2Tv°L a1 2o0000° gGL0*0C GSZ2°0 6LZ°L S6°¢
9ev°L L1 I* 90000° 0TL0°0 0.LT°0 #9¢°*L ©06°Z 0GH* L 91

soeo0* 0290°0 OLT*0 #9¢°*L gO°< 29¢v°L [} 4 000000 "
8G90°C 0.T°0 +&9¢°L 80°<C cLhL 1 000000° cO0LO

*0 0LI*0 +$9E°*L 82°¢ [ Dl 8 €T I000° €1L0*°0 GG2*0 #9¢°L O
e°¢ c8v*L [ L0QQoo0" 2EL 00 GG2Z*0 #S8¢°L g2*< 8ev* L 1

T £0000° 8EL0°0 GGZ°C #9¢°L g2°< 60G°L ot ococoo*®
9LL0%0 &82°0 #9%°L 8BZ°C »1G°L & 000000°

TE€L0°0 691°0 6%%¥°L 19°C bvG*L 8 £0000° $¥890°0 69T1°0 64%°*
L _S50*2 $SG6°L L 000000* OCi¥vESS e 17 9890°0 GS2°0 ebv°*L 90°% 29G* L

9 - I* 000000° L6900 8520 e#b*L Q06°C ¥9g°L “gl 00g0c0oC*®
LOBO*0 GG2*"0 ev¥°L BcC*°C 6L5°L D) 000000°

GB8LO*0 GS52°0 6vvy*L 68B°2 186°L T cQgo* 2180°*0 G&S2°0
699°L B8Z°c 309°L <1 £0000° LB90°*0 6910 +4¢G*L 8c*T 6%

9°L X7 000000 6#50 8T 0 30 20 LE£90°0 G8C*0 »ES*L T0°81 #29°L [ o)
J31vy du3 0l W

[o}-F NOILVIAZQ *S3dd d¥S 3IWI1l I¥NSS3I¥d 0S o] 114 dvVS 3WIL JYVONYLS  dON
Vd  “NIW WOWIXVEW NY3W-T10S T=TA 9Vd

2 T H3IOGNVT ONIMIA LY VivQ 3JUNSS3¥d J
00%Wh HLIN3T 1T ay¥023y

0

1 *ON 3714 1 *ON 3aVli

N MMMMM M M MMM MMM [
MM MAMMAR M n n e} L MHN L) M M M M
[} 3 M MAN nM M M MM [ 2
MMMR  MMMK M M MMM MMM MMMM  MMMM  MMMAM J
"M nn L] " ] MM nA L] 2 L] R A noM
nn M MM MM al o) MMMMM  MMMM M M MMM MMM MMMMM  MMMM
MMMM 3
J 2 MMMMM
MMMM M N M MMAMM M M [} MMM MMMMM M 2 MM MM [T S B
M MM M Fx ] [x] M MM o] M B MM M H A MM n M M
n nn M b MAMM Mo MMANM HMMANM MMNM H A MMAMA n MM M
2 M M A MM M N M MM M M MM [ul 2
MM L3 nn N [ MR M MM n M M o MMMMM MMM MMM MM
NN RANNR N M MAAM L] nn Ja) e
3 0*CA3U*9¥M*03°6622-002C°T0S<SHI0TT *IJYNOS *LINH *TTAKI WAL * IYMK
YISNIB> 2 0°2A3H°9HM"03°66T2-00T2°10S<SHI0T19*3JUYNOS L INW TIAKIWI L *GUM<CHISNIGE> I

0°CA3d*9EMN*03°660C=0002°TOS<SHI0TI*IINNOS L INH* TIACANIL " IUNCYISNIED> I
~006Y°710S<SHI018°3WNO0S L INKN  TIACINIL® QUM CHISNIE> I 0*2N3U°9YM*03°668T-008T°10S<SHXI018°3)

0°ZA3Y* 9uM*d3°6661

YNOS*LINKW TIACIHIL*IUMACHISNIB> 3 0°ZA3Y°OUM03*66LT~00LT°710S<SMI0TE*3J¥NOS LTNW T IANCINWIL *
QUM<HISNIG> 3 OG°ZA3Y* 9uM"T3° 669 T-009T*10S<SHIOTE*IIUNOS L INW " TIACANIL*IHMCHISNIE> I

0°*CAIA*OUN* 03°665T~00GT* TOSCSHICTIEG*ADUNOS *LINH*TTIACAWNIL *"OUMCHISNIE> D 0*CA3Y*Ou¥M*C03"*
669 T=006T*70S<SHI0IB8°3IJYNOS *LINW " TIACIWIL *OYMCYISNIE> 2 0°CNAIY*"SHM*03°66ET~00CT *10S<SHI0T

d*308N0S*LINN*TTACHWI L *OUMCHISNIED> 2 0°2ZA3Y*OuM*J3°66CcT~002T*10S<SHIOTE*IDUNOS*LINK T IALd
W3L*9¥MCHISNIB> 3 0°ZA3Y°9UM *A3*66TTI-00TT°TOSKSEMI0NE*IJHNO0S 1 MK T INCIWIL*IUMKHISNIE> I

0°ZA3Y°9uM*03°6601-0001° 10S<SHI0 19° 30UN0S L NW° T INCJWIL*OUPCHEISNIE> 2D 0°*CA3Y oYM
*03*6660~0060*710S<SHNHJ01G*3J8N0S*1 MNK* TIAKIWIL*OYNACHISNIE> O 0*2A3Y *9¥M*03*6680=0680°*10S<S

MI0I8°328N0OS* L INKW TIACIWIL*OYNCHISNIED> O3 0°2A3Y* IN*03°66L0=00L0°10S<1ISI=S34d"1
AL JWI L*OYMCHISNIB> 2 0*ZA3Y*AN*03°6690-0098°10S<LISI-S3Ud " TIAKIWIL *OYM QU ISNIED

3 0°2A3Y® IN*03°66G0-0060°10S<LSI~SI¥d* TTAKIWIL®* SYMKETISNIEG> O
0°2A34°AN*03°6690-00+0°T0S<K1ISI~SIUL* TIACIWIL*OUMCHISNIE> O 0*SA3d*dN"Q03"s

*
o~

q

Y 8 8 ¥




B

4 0B 2 g 8 B ¢4 ¥ ¥ R % ¥ OB ¥ W

%

Y3 WOJ) UOLSSLW 2yld Inoybnodyl IusuLLa0x3 ABOj0J0a3dy Japuey BupyLp 9yl woJdy e3ep JInNsSsaIJd
AJeWuns sS8qQEJ43Sap JuUINNIOP Spyl

NOILIONAOYLINT
GOoht HIO9N3 4 Q¥023y
4 *ON 37I4 T *ON 3dVil
ct1/80/G8 Teg uUoisiAaay

d4n8sadd abesaany A eqg

S6186
uojbuysem ¢3y133e28

uojbupyseMm jo AJiLs4aAtun 5
S2USL IS ILJ4IYydsowlry Jo JuduwzJdedasq

ISIN9 Y WELITLM

pue
ALTIIOvA W3

1NdWOD 9INIMNIA
403133444

pue
Lea] 9JUJ105 APb0j0JOSIoW BuULY
LA
UemyIvl °3 Sawep
ﬂ:@ﬁ*bunﬂu »ao.—OLOQUUI UCP
ALA 243
TSYVW J0 33vIunS 943 WoIJ
SOILSILVLS F¥NSSI¥d DIHIHISOWLY
00b%  HLONIT 1 Q¥023y
< 2 SON 3913 T 0N 3avi
qofp %op = spupr 1¢S
3 ///V! *pawJoy 3Q UBI IUNSS
24ad abedane 3 AIMMMMW\;orzz 40} T J38puE€i 3e j0s 3se) 94} S| Gv2e 105 > I
J3IHII4d ON GSEITET L 42 Rl
TQTICT 6€102°0 929°0 <22°8 GCe 1T $ccg S¥zZ D5°3IHJT4 ON gic2°0 1
08°0  6S6°L £0°T Z0b*g pb22 3HIId ON I9¢2°0  T08°0 656°L €0°T
T9ce8 cvezz IHI14 ON €Tv2"0 108°0 6C6°L ¢€o0°T Sece 8 Znez
IHII4 ON 94€2*0  108°0 6%56°L £0°T 8cc 8 1vz2 3HII4 ON
T082°0 L6L°0 %i8°L £0°T g5z°g 0% 22 IHII4 ON Gevz®
Y U 298°0 68L°L £0°I 5¢2°8 egez 3IHII4 ON 90G62°0 L6L°0 418*L 90
vV 1 0cz°*8 8cez 3HII4 ON Sh¥2°0 TBES0 68L°L T1£°2 9tz+8 X3
22 3HI14 ON 2092°0 TL6°0 68L%L <0°T 1228 9¢cze 3IHITH ON




